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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method by which a library containing a new cDNA which belongs to a 
class III (rare) and is present only in a trace amount can more efficiently be obtained. 

SOLUTION: This method is to prepare a cDNA library at a high abundance ratio of a new full-length cDNA from a 
population containing the plural full- length cDNAs. The method comprises a step of removing cDNAs hybridized 
with the following nucleic acids (a) to (c) from the population containing the full-length cDNAs utilizing the 
hybridization with the following nucleic acids (a) to (c): (a) nucleic acids belonging to a class I (abundant) and a 
class II (intermediate) in a large amount present in a tissue from which the cDNA library is to be prepared, (b) 
nucleic acids recovered from nucleic acid-cDNAs separated from the population containing the full-length cDNAs . 
utilizing the hybridization by using the above method and (c) nucleic acids comprising cDNAs or RNAs which are 
transcripts thereof in the cDNA library containing the cDNAs belonging to a class III (rare). 
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(54) B89I<0€#] ^ficDNA7<^7'J-©Mft 



(57) imm 

[»*^isa *t £fca>£££ c d n a ^st^a* b . 
mm^tzm cdn a 0^iu^o^l> c d n a 5 7 

■&t?»a^b. J21T© (a) ~ (c) to&MtOtU-J 

wjxzmmLx. (a) - ( c ) <D&&t/uy*) 

^XlfccDNA 6 Xg S»« t 

(a) ±ecDNA7^?7'J-Sttl«U5i:t4a 

^7xi 1 K>^-^f-fi-h) \zmtz&m* 

(b) ±2B»;4*fflL^T^±ficDNA£^t;»a^b 
blalte**ifc«»- &Xt (c) ^7X1 I I ir 

JSf 3 c DN A£^frc DN A7^f^7'J- *CDc DN 
A£fc(4*©K¥»"(?fc£RN Afrbfc£8B 



[1$lfN*a>BH] 

umrn i ] «»o)S±fi c d n a zttmmfr b . 

tffft ft c D N ACD^SiJ^CD^ cDNA7^ 

SfcUHfrb. &T<D (a) - (c) 0tmt(O/U7 
*)?<<X£mmLT* (a) - (c) a>«»£/vf 

(b) ±IB75;i^m^r^^cDNA^^t;aa^b 

/\< ?y pjxzmm Lx#M2 w^m.- cdna^ 

€»@J|R**lfc«». Rtf (c) ^7X1 I I (UT) 1= 
■t-5c DNA^c DNA^^^'i-^cDN 

[H*52] (a) ~ (c) <D*gtS£A<RNAT?ft£S» 

Cfl*Il3] (a) - (c) G)RNA/i«tftf>{bR 
NAT'fcy. COftfVibRN A£ffitZ%£&c DN 
A^trJIS^GOc DN At/W^'J^XJl /vf 
^'J^XLf;RNA-cDNA^XhU^h7t*y> 

«2l=IE«0>*i*. 

4 ] Huta^^ft c d n a s*t;*a^ b 

(a) ~ (c) O^it/W^'J^XLfccDNA^ 
KLtllbtecDNA^, licDNA^^P-- 

1 ~ 3Wftlfr 1 I|[Cie|jcCD73;£o 

limms] BMBaSLfcAPS***-^ APS 

L fc * <7 * - X ft § Bf*« 4 f Si£<D *j* 0 

Co 0 0 1 ] 

NAO^i^K, m&O'PtillK cDNA7^ 

DNA ZfiZofitLtz^-tZt^V-Mm 

\Z#ffiXfo& 0 
[0 0 0 2] 

i/x^h (HGP) CDl^ftHllO 1 Offc^ 
^bL/c5^^^'J-<hl±. 7Y^y-l^£tl6c 
DN A!-l^;!)<iH^l^ER*T?fty. §cDNA/l<1 

P ^fc£±^ cDNA7^^7'J -©ftBirf*. *«« 
fc^McDNA^ ?7y-£ffr£U frOf#b*l& 
7^?^y--£m&0'J>fcOt<DKLTl>< Ci:A<^ 
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T'ft6 0 £gg[c DNA^^V-ttttfiKlCOlvc 
I*. l><ofr0#?£;6<&£$;KTl^ (Maruyama b : Ge 
ne 25 (1983) 171-174. Edery b : Mol. Cell. Biol. 15 
(1995) 3363-3371. Carninci b : ONA Res. 4 (1997) 6 
1-66££f) . $b!Z, cDNAOMSaitW^L 
Tl£. 2 0<7)cDNAmH4^&iILT#£-f6cDN. 
A^i<^^h7^V3>;^1O0)cDNAia4 ] [: 

>;£&<h*a<fc]btiTl^ (Harab : Nucleic Acids Res. 
19 (1991) 7094-7104. Soaresb : Proc. Natl. Acad. S 
ci. USA 91 (1994) 9228-9232. Kob : Nucleic Acids 
Res. 18 (1990)5705-5711) 0 ^IC. ibtif:^P-> 

[0 0 0 3] 

[%m<f&&L*okt&mm tz.*>x. &%mm\z 
mmz&vm&omitfoztf. &t<»&vx&& (Bert 

iolib. 4520-4523. Nucleic Acids Res. 1995, Vol. 23. 
No. 21) o itMi^^^7Al(7/\'>^>h) \z 
B-r5raRNA0)«SII*4o-C*y „ =1 fcf-SfcteftniRNAKO 
2000T' ft y . EFffififl) ¥ i$%l*&mRNA[C o 
L^t^ftl3.3t^^ ^M^*r B lfCft^^7^Xll 
W^->7i-M lcB-r£mRNA<&affl(i500T-fc 

y. ae-Ki*^mRNA(zoi^r-t*L-etL30o-efey. # 

SSCD^K)%[i^mRNA(COL\r Ztl&tlO. 08T*fc6 o S 
t^SaA^ftL^ 7X1 1 1 (U7) KB** £mRNA<DaS 
l*11000-e&y . n e-iSfc(*#raRNAlzoi^r-€-*l«P4x15 
T-fty. &&&O¥-m&&MMz^X*h : etiQ.0Q4 
T'ft^o ±^2/ig0) h — £;URNA* 1:1^3: 4x6 fcrnfflAO) 
¥KjMM(ng) l±. ^7^X1 (7/ h) <DmRNA#3. 3ng 
*Cfty, ^7Xll(^^-^fi-h) <DmRNA#0.08n 
gT*&y. ^^Xlll(UT) CDmRNAA<0.004ngr*ft^> o W 
^XIIKUT') 1 aa<DmRNA0)Sftt1 

t-rst. ^xiK-f^-yxx-h) ^s*r-si 

fIH(OmRNA(7>MMIi20-Cfty. ^XKT/O^VfO 
KJl-f 3 1 |lH(DniRNA(7)l^(i825T*ft^)o 
[0004] ±fittc DNA^^U-<7)ft/&7J&-0 

li. sr. co)cfcaftSfifla)Rft*3aaa)niRNA*^ 

traRNA(Di6aS«at LT. cDNA©ia^MLt 
l^o ^(Df-tf). ft/££*lfcc DN A(D^0IZ<££;h,& 
cDNA(D#Smii. ±ffiit«rj*l£ LTfey. ^7X 
IIKU7) \zmt& 1llllC7)cDN ACDSA<lT*ftH 
(i\ ^7XI(7/M> h) (cM-r-S 1 DN A 

0)mii8ite825ft6 o ^5XI(7/O^>h)R0:^7X 
ll(-f>^— > fi- h)ir®-T^c DN A(i. cDNA 
7-f^'J «©ft*a>a»(D««Tf IS ^ A/ if A<MUf£ $ 
4X^C0"C. ?J^P^kL/c±^llc DN A^-f^^U- 

Oimizit. ^5XIII(UT) l:ItSWd:cONA 



(2) 



(3) 



t$Bfl 2 0 0 0 - 3 2 5 O 8 0 



Mic DN A7-f ^'J-ttftJjcl*. mRNA^bi 
ft&c DN A£ftfifcU ufl)4McDNA^P-= 
$bl:^ Q-->?Ltz£%m c D N A(7)BB?J 

yUIW>* — ^fx-h)l:lt^cDNAt, m R N 
A^b±fiMcDNA$ftfiJc-r*SIIgT?tt. cDNAfl) 

A^PyitlfciMIc DN A7^7'J-«t^ 
mRN A^b$E¥^/S^tlfc±^mc DN ACOm 
EJ^^ft&^XllKL^) ClJl-f6cDNA. -t 
*lt-C*#ll<«r«ftcDNA*a«ttlC^D-=.>y 

[0 0 0 5] §&Wm*>lt. i^4»b^<^0i 

->o*sa (3 4 &tf5' £aa> o>i oom&o&mm 

xomstfm*.* »»i*«T-r*. ^io^v-j-o 
(sag) ^ii-rc<t^b^^(7){gT!i¥t<^^o * 

T\ cDNAO^@C0f^afS*4tLrttffltfcmRNA 
£El>T. E5IJ*S«f(DcDN A0)*aA^. 25X1 

(7/\*>?> h)a^<7 7^ 1 1 k xx- h) \zm 

t$cD N A <D*?£S A«(T*5*tr (^3o 

LfrSl::. S«fiLA^«EL&t^7^lll(U7) ICR 
f6 c D N ACD^-r ?7 «J — < f»SKIi3F+tf 

[0 0 0 6] %ZV*mW<DEtolt* SftftL/i^L 
&l^7Xlll(U7) (ZBU J&0»BftcDNASt 

[0 0 0 7] 

Tf£ffli-£;:£[*ftb;txT^£:i\ /-^-f-tf— *>a 



7 £ c D N A ^ O - >(7) £Mi £ ff I < T? # & d £ 1 
[0 0 0 8] *£HHIi* «ftfl)g4§cDNAStt;* 

0^b. ttffl&S±ficDNA(Z>ffttftl£0>Kl*cDN 
DNAmWb, JUT© (a) - (c) 0)&»t 

o)'U xtmmLT % (a) ~ (c) o\mt 

/W^'J^XLfccDNA -6X^£#t?C £ 

(a) ±fficDNA?*?7U-£ftfi£LJ:5fc*-£*& 
tttirfclt-S^GftA^lV ^7X1 (7/<>^>h) X 
^7X1 I (-f — -fX-h) UHf 

(b) ±f2;fr££fBl*TSS±fic DN Af^ll^b 

/vf ?'J V* XSSfflLr»li**ifc*lfc- cDNAAn 
b@tt£*ifc«i8* SI/ (c) ^7X1 I I (U7) 1= 
R-f *c DNA^ttc DN A7'f^7'J- <P<D c DN 
A^fcl*^(D$E¥^^fc^RN Afr&ft&ttft 
[0009] 

»c DN A&tfff*tfil**fcl*#8*n<7>c DN A£ 
6fc£LT, E$lJfc£a)&Kfc* $r£lA N 0 U7& c D N A 

(Dft&Rzmfrtz cdna7^7 

#K Sa(0^cDNAftt?iWb, IsTFfl) 
(a) - (c) CD&fig (fcTF. «■ K7-f/<-£ 5 L*C 
£*<££) fc0/W ^'Jtf-f XSIWHLT* (a) ~ 

(c) «t/W^'J^XLf:cONA»£t 
6o ttC (a) ~ (c) (Dttlfett. RNA^fcliDNA 
T'to&ZttfVZ&tf. (a) - (c) (DRNA 

(fcTF, RN A K^'f /<-£5l^£#fc5) £<D/W 
^M^V X£#IBLT* (a) - (c) 0)R N A <t/\-f 
^XLfccDNA - LI*. 

(a) - (c) (DRNAi/W^'jy>fXt^cDNA 
I*. (a) - (c) Otf/j-^XbRN At. ml 

IBSu£ftc DN A^frHS^Oc DN A(t£/\^^U 
^^X$i+. /W^U^XlfcRNA-cDNA^t 

/W^U^XLfcRNA-cDNAfXhl/^h 
7bfv>ttffiLfc«tie-X$ffllx-6Ctr'. ^±^c 
PNAm»b^t5Ct^t^l», (a) ~ 
(c) (DRNAli. #£M#£<KE*0(DcDN A&tf# 
ftftli^ftl^A^BSftl© c DN A|::ttJ£1-&t><7>T'fc&<D 
CtlbCDc DN A^J^^-Ti)^^^, fcf&^OL^ 

^cDNA^Si^^:^^^, 

3 7°C^b6 0°C (Ro t =0.5-200) . #£L<(*4 
2°C^b45°C (Ro t =5—10) . &it&Z<D-£L 
<li4 2°C (Rot =5) X-'rt^Zttfm^VhZo 
[0 0 10] -*m%±3:c DN At'WJWJU- 
va>$it^RNAK7^/N-tltlt i^TO) (a) 



(4) 
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~ (c) <7>RNA£8!l>6o (a) fl)RNAK7^- 

\t. cDNA7<?7U-sftrtU7ttsaa:fc 

XII (-f >£ — ./■f-f X— h) [Cjl^^RN AVfo 
60 C0)£5&RNA£LT(i. aj£*t#0)m 

LtOmRN A^CD^CD^ffll^^CirT:. /— T^-fif 

[00 1 1] (b) WRNAK7-</Ht *&W0>* 
&£*iJfflLT. /W^'J^XCJ:y^$tLf:RNA 

7XIM^7XI I DN Air^J^-T^RN 

A££<L\ (IL. c DN A (b) ©RNAK7^/<- 
f±. ftf±4>ftl*A<. ^7X1 I I icM-r^c DN A|z2t 
CT^RNAt^ (b) CDRN A K^-T/<— 14, ft 

tfvyigfc^^P — » 0 0 0frb2 000flll 

£ in vitro Tr$c¥ LTf#b;K6 R N Affc^: <t &T* 

TO. Mi, 8a. AML «*u /Mi. 1) 0>*&ttfr 

b^H^fts ~^^u-£ft/&LT\ 9 ii^kd s - 

ffi*#s©ffl»-c? u r l**«e* * □ - > t in < o 
< «s l r aste* * □ - > t a y f# 

£ 0 c DNA(Din vitroTr(Din¥(i, tt*na>*££ffll* 
T*T5 (c) (DRNAK7-f/Ht £ 

7^1 I I (b7) ^cDNA7^7'J-^c 
DNAl^t^RNAT^^o ^7X1 I I (1/7) 
l:g«cDNA^cDNA7^^7'i-lt 
«7'f^7 , J- < !:Lt#fit§o (c) ORNAH-f 

fru^-r* &&mt'j>%:i\tf&ito<D27x i 1 1 (u 

7) iCJlf^c DNAt,|^^l> 0 ^7^1 I I (U 
7) (::Jl^£cDNA£#frcDNA5'f ^'J-^L 
Tl*. «7Ltf. I5fft^^D^tLf:cDNA7^^7 

y-£3*lf £::<!: CKD^-f ?7M-£ in vitr 

o T'$E¥LTf#b;h3RN A£ (c) (DRN A K^-f/< 
-£Lrm*&C<t#-e£6o c DN A(7)in vitroTrO) 

[00 12] Z*lh(T>RNAlt^?ht\l*?>Vmm 
glicDNAt/W^'J^t'-V3>^T7C 
t7b<-C^€>o RN A© £fiMSIi % mm<DR 
NA0)\l*?yiZj:$>mmt*V K (Label IT 

(f§)H) Biotin Nucleic Acid 
Labeling K i t, Mu r us Corpor 
a t i on) ^ffltNTfTOC^^r^^o 



[00 13] tLtT^T-mi&LtzRM At c DN A£CD 
/W 3 >tt. ±IE (a) - (c) (7>RN 

A S#t;jg*a * -*«SS3>S c D N A 1 i 

f^HLfcRNAt/W^'J V KLf:cONA^ 
<o -0^7(CLrl#btl/c±;flZOlxrm2mcDN 
A£fifc£fTl\ ^*7l$£b7$:fllI<Dc DN AOffSf] 
DN A7-f ^7U-Si*«^tA<-(?^ 

-X^ffl^^ftf^HILfcRNAt/W^'J^ KL 
fee DNA0)|»*li. i^sizcfcy. 2@m±jsysL!T 

IV l^&U7&fllIa>c DN A0)#£fl|££$bl- 
Ii6l>:Hr^§, CC7)J:5(w. 3-DO*fa ,, J- 

C (a) - (c) ] <7)RNA£/— V3>/ 
DNAStMi^b, Hr«^3>^cDNA0)^S|IJ 

[0 0 1 4] -*fi^Sc DNAe^mmii. 

*#p*w 10-127291 ^'AmzimojDfc 

- 1 2 7 2 9 1 ^«lCffift(D^±gcDNA^ -f 'J - 

■J-^MtS^fcot, mRNA£»SfcU oligo 
dT^CO ^7 -f "7- «fc y £ y RNA-DNA *t£<*£ff2 

f&t h Hi . RNA-DNAH £ » £ ffSfifc L T I ^mRNAtf>5' Cap 

£L/cRNA-DNAit£&CDF*K mRNA<D^£l!:lzttlS-r 6DNA 
RNA-DNA * yy»^©«lft*Sffl 

Lr^8t-r*lg*#feta)r-fc*. (Si. i2[lE¥lcJ:y 
RNA-DNA«£(*£J&jS*-£llI£ h U/\Q-X(D»«ET 
izft^ztV. *9MOcDNAtiMi:Lt»f» 

tf, 4 0°C^b8 0°C-CfT7Ci:^^Ll^o 
[0 0 15] ^^^»TS^$ti:fcmRNA(7)illSli, fl 
mRNA^S'Cap Mr#St*^v^-Mgit^ 
iia Otlt h «J ^ AT?iMbM3» LT v7Jbf t Kfc 

Y K) *fc(it K7V>^^t^7ey>^ (7 
fy>th7^K) T-&S^£j&<*e£a. ±IS^;ifer* 
I*. 1*«RNA ^^Sr-r^RNA »MRXT*^^^?£ 
^o" L/c RNA-DNA S^*^^{bLT, mRNA(7)^±^lz^ 
^L^l^DNA g*-T5tt^*0) 1 *HRNA gil^yjirLr 



*»S-T«Ct 5. £-v?#*a<mRNA£>5* 
Cap +M hlc»tt-rS^-;u«itt«^oTtt3S:«te» 

£**£t*** a«s}*(*±(cai» 

Lf-7tfv><t, RNA-DNA t LT* 

S ^tt^mRNACDS' Cap hrc#Sr*^*- 
*%£\z\t. ®tt%m*±lzm$Ltzt£*T^t. RNA-DN 

Bf-T^RNA #fi?ifiii£: LTI*'J#X$ UT— If I £*lf 

6DNA 1 *ta£±£cDNA£(ll4x-f 

^Ct^t^, #SI£tLfcmRNA<7)^±£lcttFS 

cDNA*(Hli|X-r*^i*<-e^5 8 1 *H^££cDNAtf)[H]J|X 
»g|$tL/=mRNA<D^^I=^lS-r*DNA Z^t&fe 
£»\z % DNA-RNA /W!?U >y K(7)RNA f|£flJBr-f 
RNase ZftmZ-tt&Ztlz&yft? zttVZZ. ONA- 
RNA /vf ?'J ? K0RNA «£<aJBr-f 6RNasel*. flj* 
[* % RNase H t?fcS C <!: tfVt&o 
[0 0 16] @J|R$*lfcmi ©1 «t£3>£cDNA$££§ 
S/<hLT. f£2CDcuNA$i|££/&?-£ 0 {IU 

i*. Bft**ifc*i©i*«*±«cDriA»c»tr, ± 
m&'pui^cmmmt u cti^^2 0cDNAH(7)^ffl 

a)»g£LTffll**. f5&ftfc»2a>cDNA«£Srttt, 
^±^-SMcDNA^^P-->^-r5Ct3&<-C*^5o C 
ff* 1 0)cDNA£!<7)3' 5SIZRNA ^f-liDNA CD* 'J =f 
y—>3 >Lr»&*ifccDNAffl$ajg!i:L. 

£^5-f7-<hLT. K2a>cDNA»(Z)#fifc*fTft5c:i: 
X(i#'jT S^*r-$^B»*ffl^r«i <7)cDNAfg0>3' 

a>cDNAffl<D£/*£fr 5 C A<T? * 3' ffll^Hfift Uc 
#'JG . ?K»;C , tf'JA , Xlitf 'JT ££fiJtT* 

[00 17]^|Z. cDNA^^'J-Wm 
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DNA^»b (a) ~ (c) WcDNA^ 
L*C{# btl/c c DNA^, IicDNAt^P-Z>^ 

$-<7)£7-Al::6Kb<DX2 ? ? 7- -Br S»A Lfc 
[0 0 1 8] 

JtftW (li$cDNA7^^7'J-«) 
mRNAIM 

(B57BL/6) ftSIW^fcliffllfc (S 1 (=€ 

tt* I D£^-f) 0.5~1g£10ml<DS«;ft***s;x* 
-fXU pH4.0 o> 2M BB^hU^AInl |s]E:0>:7 
i/-;U/ *pp*;uA( »WJt5:1) jgiaSAflilttaj L 

RNA *<7K«A^b»«2fcliLfco -0)S«»**<0±r 1 B# 
RSl-O^a.*— vg >Lfc{£. 15»Ps14000rpm T'#£Pil 
■MJIfcAMt. ;±^^0iJXLfco C0)£{*£7O%x$/ 
-JUT'&lV 8ml fl>7KI^S?»2ml©5MNaCk 1 °/oCTAB 
(cety I trimethy I ammonium bromide), 4MJ^^. 50mMTris 

it. i&wvh=?<< K£i*^fc<cTAB &m o m^xm 

;ST*4000rpm % ]5'Af%m<bti&\zfrif ^ RNA ^4ml (DIM 

H4000rpm ai&«l=AMt, ^C/--;ti5^1^70%x^ /- 
;UT-^^RNA £@J|XLfc. dtt^H^Klcii^U, RNA 
<Dttie*0Dit260/280(>1. 8) <t230/260«0. 45) ^Ht x C 

[0 0 1 9 ] ff 1 ftcDNA0)2ftfi 

<7)mRNA^^^TSuperscript II (Gibco BRL) 300 
Ounit lcj:y % g*^Ml65/i I 0)BLl£fo*r\ 5-^7^ 
VU-dCTP „ dATP. dTTP, dGTP§^0. 54mM. 0.6Mhb/\P 
-X. 50mMTris-HCI (pH8. 3 ) . 75mM KCL 3mM MgCI2 

. 10mM DTT. 52ng/ u I BSA . RNase -f >ttf*— 5 
unit 0ftftT-effilB¥fi«*ftofc. Xho I COISI^E 
9J**t?*U=f5?^U^K (7^^7U-I 

•J — I D22 - 23-24-25«26iroiNriiJst BS^-f 
T-^ffilx^. SIM) 12.6// 1 ^^7^7-iLT 

fflt^fco ftfe. 1st ^5<^-os2^ni^(0iiyr*fe 

ho 1st NX : 5 ' -GAGAGAGAGAGCGGCCGCAACTCGAG (T) 1 6V 
N-3' (44mer; V=A.G t C; N=A, G, C. T:«BBB*«14Not 
I. Xho I) . 1st BS: 5 ' -GAGAGAGAGAAGGATCCAAGAGCTC 
(T) 1 6VN- 3 ' (43mer; V=A,G,C: N=A, G. C,T;gj(Igpm 
SiiBamHI, Sstl) e -CDSfc;^^^^^ S^<7)1 



/4 £S3fcU *h\z].5 //I CO [a-32P3 -dGTP (300 
OCi/mmol . 10// Ci/ // 1 . Amersham) £fin^_6C: C <h 
lrj:y. mi«cDNA(D^fiK»*S3I!ISL/c. RI«»Ufc 
fi(6«O)0.5 u\ £DE-81 /«-Jbl=X#?hU 0. 

smu >b*mj^ ass?* (pH7.o ) v3 @aofc»« 

(DRISttSaflSL. I+^Ltco ^>&. RISKS LfcfiG 
^3WIKa>£f&X£2SftU 0.5MEDTA 8// 1 % 10% 
SOS 2//1 „ :7ptMt— -tf(Proteinase)K 20//g £Ao 
K. % 45°cri5^togftLfco 7iy-^DD/t/U 
iZcfc^tttti, x^ry-;u;t^. ftifS^RNase 7'JH: 
jBILtfeS* (JSLTRNase 7 'J — 7k I" S ) 47// 1 1= 

[0 0 2 0] RNA 5?3#-— )UOilt^>it 
RNA (7>v^-;U§H(i (Cap ffi]&G>fe&5 ' #«J 

AioM* mmovtf-xomsttm ice** 

fcWbRNA to<Di3vZr*)>?&.foVfoZ> 9 
S£-C#&HfcRNA-SKlttcONAttftflc 15 //g £. 6.6m 
M h 'J O Af£ffi;& (pH4.5 ) t. B1bffl£ LT® 

a vmati- h u ^A£m*T50/i i<&fifc«+-c*Ml- 

-So £©Bfb£«l*»teftft0>7c. *±T?45fl*W5. 
fnl^T. SMtHb+MJ^AII/zl . 10%SDS 0.5// I . * 

LxmrnoJ v^o/V— ;u£an;L. 60#p B i7k±c:&M 

Lfc&; 4 o cr*15^fBl15000rpmiI/OL^;lS$1t^o tt» 
ai*70%x^/— jU-egfclV RNase >MJ— *50//l {c^ 
^0)Sa»l=1M»»^hyOA (pH6.1 ) 5 
//I s 10%SDS 5 //I . lOmMf^Vt K5vK (Sigm 
a tt) 150 //I £taK* (22-26 °C) "CUBtStB:* 
ttSo 5M NaCI 5//L IMKB^HJ^A (pH 

6.1 ) 75//K fc«fctf2.5 (6fi<Z>x$y— /ufctoi*., 1 

LfcRNA-DNA *^*SS2t»$^-S, 2t«»l*70% 
x$y — )uv 1 0, £lc80%x£y — ;ur* i @fftl\ RN 
ase ?y-7K70//l diSSTf^o 
[002 1] RNase I lz«fe *§S±ftcDNA<7>»« 
1*£IRNA SiftWb-TSRNase I T^gf* Z t\z& y . 
ai£?KKlSI=S±&cONAfl>W*A«f»&*ift^ofcii«N 
A, fc<i;tfmRNA<D3 ' *aiz«SS*4ifct^^>SIS$ 

870// 1 KIOxRNase 1/^77- (lOOmM Tris-HCI 
(pH7.5). 50mM EDTA . 2M NaOAc) 10//I . RNase I (R 
Nase One TM:Promegatt) 200unit £Aa;eT. 37°CT*15 
5MB 1 *«RNA SSHbLfc. 
[0 0 2 2] SS£gcDNAa>gtt 

cDNA*^MWfIR»r5a)SK±'r-6fcaft % 100 //g <D 
(ONase I ^ILfctO)) £5mg (500 //I ) 
0"7^f -f *y9 tf— X (magnetic porous glass (MP 
G) particles coated with streptavidin (CPG, NJ) ) 
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Ic/fl*. 1 &fm%.±lZfoWLtz'&* 50mM EDTA . 2M NaC 
\<D®mzX8tr>tz 0 Z<Dtf-X£50mM EDTA . 2M NaCI 
ommOQv I RNase I teSSifiStlfccD 

nasjd*.*:. sa(cr30»Pai«»i-5cfc-e. 

-f «y^e-XtS±ficDNASIS**ti:f = . %££cDNA£ 
tS!ILfce-X$50mM EDTA , 2M NaCI OJS&TM 0. . 
0.4 % SDS. 50//g///l S$StRNAT*1 @. 10mM NaCI . 
0.2mM EDTA. 10mM Tris-HCI (pH7. 5 ) . 20% ^M-feP 
-;u^1 @. 50//g///l BfttRNA*»jft-ei 0. RNase 
H /^77- (20mMTris-HCI(pH7.5). 10mM MgCl2 . 2 
OmM KCI s 0. 1mM EDTA. 0. ImM DTT ) vm^Ltz 
RNase H/n^^t- 100// I |z?Ji^L. RNase H 3 u 

n\t^mz. zrcTWMm&Ltio *<d'&. m sds i 

U I . 0.5M EDTA 2 //I ^tlX. lO^Pal. 65°CfcE§ 

*tB^±feDNA(* 7 x y -;u/^ □ □ ThiUATfttas $ 
fis xe-K/<^^lzT;^M^100 //I IMTlcMCTA^ 
t>G25/G100 Sephadex ^7P7 ^77<-i:|^lf: 0 Rl 

iciRm-r^^ttl^, ^»;n-y>2 //g ^^a^.. x^ 
y— ;ustsirr»b*ifcstaK«sS30// 1 a>att*i^ff 

[0 0 2 3] 1 ^HcDNA^(7)^- 'J rfdGttJQ 
±IBlCcfctJ[5]i|X$tifc1^IHcDNA30//l li, S»SEft50 
//I 0>S(6a*-C. 200mM ^av;u^h»JOA (pH6. 
9 ) % ImM MgCl2 . ImM C0CI2 . ImM 2-y;u^^hx^ 

y-;u. 100 um 4GW<D&frobt. z-^-f-)^** 

v^^Utfv^h7>X7i7-tf (TaKaRatt) 32 u 
nit Zmi^XZrcVZOMUlO)**) zidGinu&fclzftZti 
fco SJ£*l7B#fwEDTA$50mMi:«:SJ:5l=»a^. -51(7) 
^xy-yu/^ap^AlCcfc^tttiJ, x^y-;u;tiP5 
S«r. 31 //I 0>att*lc*«Lfc, 

[0024] mz&cm&tft 

m 1 McDNASaSlcLfc«2«cDNA<D^figl*ISlTa>«fc 5 
icfrofco «»S«60//IO)SJS*-e. m2tli£/<->7 
7 — (200mM Tris-HCI (pH8. 75) . lOOmM KCK lOOmM 
(NH4)2S04. 20mM MgS04, 1% Triton X-100 % Img/// IBS 
A) 3//L 1 2il/\*7^7- (200mM Tris-HCI (pH9. 
2). 600mM KCI . 20mM MgCl2) 3// L dCTP, dATP. dTT 
P. dGTP#*0. 25mM s /3-NADH 6 // 1 . ^-'J=fdGmn* 
ftfclgl ScDNA31//l % 128^7^7- 7?Zf$- 

{=7<< y? 1 )— 1 D6 • 12I^Ol>rii2nd AT^, ^-T 
^7 'J -I D22 - 23 - 24 - 25-26lco^Tli 2ndx£ffl 
l^tz. m^ ^#03) 600ng Ex Taq DNAtK'J y 7 

—if (TaKaRa Ex Taq : TaKaRatt) 15 unit. HttliDNA 

•J — Iz (Amp I igase: Epicentre) 150 unit. iiftSMf 
RNase H (Hybridase : Epicentre ) 3 unit iz&oX 

m2mcmz£f£Ltzo o.5M edta^ \u \ m*.&zt 

% SDS 1 u \ . Zfo t<< t*— tf (Proteinase) K 10 jug 



(6) 



(7) 



2*MSS±gcDNA£f|fc. 2nd ^'fV-CDffi 

^lli^CD®yr'fe^o 2nd AT : 5 ' -GAGAGAGA6AAGGATC 
CAAGAGCTCAATTAATTAATTAAACCCCCCCCCCC - 3 ' (51mer ; 
MUfXtfttBanlHI. Sst!) % 2nd X : 5 ' -GAGAGAGAGAT 
TCTCGAGTTAATTAAATTAATCCCCCCCCCCCCC- 3 ' (45mer ; fllfi 
BMtttXhol. CI 3) . 
[0 0 2 5] ISl±©*3»l=J:yf»&*tfc=*a[«±*cD 
NAI*. AZAPIII***— lc#AU ^-f^y — £LT 
BttLfc. AZAPIII^^-liAZAPII (STRATAGENE) 
^^-(D7;i/f^7D-^>^^ h(D— SP0)iB9JAAAAGC 
TGGAGCTCCACCGCGGTGGCGGCCGCTCTAGAACTAGTGGATCCCCCGGG 
CTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGA^AAAA 
GCTGGAGCTATGGCCCTTATGGCCGAGCTCGCGGCCGCGAATTCCTCGAG 
GGCCGATTTGGCCAATCGAG{-&£U -Otf)Sf i ltr*T h£IJr 

[0 0 2 6] SfM 

h7^va>W. K^^-t LTIiAZAPIIISffll* 

T\ **$-i:LT AZAPI limbic APS(RIKEN)$JBl^ 

-ftricB#izii / - v ? 4 -tf- v 
a>/-y-^h^^->a>*fTofc. A PS (R I KEN) (A-FL 
C-1£«fr£ (FLC£l*FULL-LENGTH cDNA ) i: 

It. MoBiTec (K-fV) (0 APS*'* $ -£ c D N Affile 
»j6Lfc*0)T?*S. SP*>10 kbp stuffer0PHIII^£E 
-r££D-->7+K Mzc DN AftAlcflEflfcBairtHI 
fcbtfKSal I £**3>A*r*fc 0.5kbfrb13kb 
fiJt*-CO)c DNAA<^n-->^r*^SJ: : 5lcXbal-9- 

-< huekbODNABrfrStlALfctorfca (d 

1) o C0A-FLC-1$m^^)t, ^I^I^SftiflacDNA^ 
-f 'J-^ti^lKi. >tr- h<D¥$««*2. 57kb 
£ ft y v SSSCiO. 5kb^ b 12kb£T'0M h $ £ □ 

I*. h<D¥$Blftl*0. ?7kbT*feofc- 1 A^b. 

A-FLC-l^fflt^CirJCcfco-C. ^X0^J^cDN 
At A ZflPlzit^Xtom* < £ □ C ttf 

[00 27] lUTcDNA^-f 0)/— 1*7 Hi— 

-0)B«: tt«*t»tLrffl^fcmRNA [ (a) RNA 
K?-f/<-] Stfin vitroe^SJC-CftfiRLfcRNASK 
7^/N-iLtffl^c &#(0RNAfi£blC2fl^ 
C (b) (c) RNAK7-T/H ic^lfbtl^o 

1 Oli/-T5-<-tf-v3>lC<fcy^H/--RNA-cONA 
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•rs. *»si^*Sfeft 1 oa)m^tfi4fefc y i o o ofr 

b2000^7-^ £ £t>1±X 100)7^^7^- 
(5-7^^7'J-) ^;^lw<fc y ^7X5 KDNA 

*MN::Bft£tt. 77-v5KtU SbClti?-®. 
M4«?7^S KDNA£f#£) . »b*ifcDNAlzoi* 
Tin vitro&^&fS (T3RNAtK'J > "7— iz£f-l£T7RNA/tf 
y^7— £*tIV DNase I (RQI-RNase fr 
ee, Promega) % ProteinaseK4Hi*I&. 7i/-;^D 
□ *;UAtttb£LTRNA C (b) RNAK7-T/H £ 

TO. flu HUB. BR. £*U /Jxjfl. I) <Bffl«fr 
&**i**i5=.^-f ^7'J-^Lt, 
7-r?5y-*;1£LTRNA£»*. *5— sORNAfjtf 

•J- (^a->£fc£)2 75fll) £ig*U J#btlfcDNA^ 
o^T(b) RNA K^-f /\— ^(Hl^lein vitrof^fElS 
SfT^/it^-e&S C (c) RNAh^-f/H o Cti 
b 3H<7)RNAI*. Label-IT Biotin Labeling Kit (Mirus 
Corporation) £ffll^T et^^itW&Z'rt^tzfok* 
1:1: 1 Oflj£-T-xX£ — c DNAd^fjD U Rot 1 Of 
<D£l£ (42°C) £frl\ X hU^h7tfv>e~7T(CP 

[0 0 2 8] (U2li-7 r !7XS¥§i^b^/i£t/c^:^c D 
NA<D#^fZO^T, T^-f-tf— V3>/^h7 

#£5l^-^^-tf-va >/^?h^ va >£33 

ft* ft*-* << XOVh J^McONA f£ It T' & -3 fc * 
CDIC^)D^-C|S^b^§<*:9lwft^ 0 ^ 1 y-77 
^ -tf— v a h5^v3 >£ffll*-f ic^fig Lfc c 

DN AS AZAPIC^P— ->^L. ±^tlc DN A(7)fl] 
f SlS^fc^m (X $ > ^- K) <t / -T 7 if- V 
3>/^h7^v3>Sfflt^fiEU:cDNASA 
ZAP|->7p_-:>>7u ±fi«cDNAa)iq^fti:Sffl 

-<fclS* (/ -77^ if- V 3 ^h7^V3»S 

TF-fo ^(DeSA^b. y-v^>r-tf-va>/1t^h7 
(B) izttt&tvhVL (A) CB/A] IC(3ii:A>^^ 

[0 0 2 9] 
[Si] 



(8) ftffi 2000-325080 



ID 








(hbp) 






B/A(%) 


6 




NX/AT 


3.7x10 s 


1.4 


77 


77 


100 


12 


-+ (2.2-4.5kbp+K;Ctt[£]) 


NX/AT 
NX/AT 
NX/AT 


8.2x10 s 
7.2x10* 


2.4. 
1.3 


22 
56 


22 
55 


100 
98 


22 




BS/X 


3.5x10 s 


1.2 


8 


7 


68 






BS/X 












23 




BS/X 
BS/X 


4.1x10* 
4.1x10* 


U 
1.4 


21 

5 


16 
4 


76 
80 






BS/X 












24 




BS/X 
BS/X 


3.4x10* 
1.3x10 5 


1.3 
1.8 


29 
6 


25 
5 


86 
83 




ITO(13BBE> 


BS/X 












25 




BS/X 
BS/X 


3.9x10* 
8.5x10* 


1.2 
1.2 


34 
34 


31 
31 


91 
91 




lOBSEE 


BS/X 












26 




BS/X 


. 6.1x10 s 


1.4 


10 


8 


80 






BS/X 


5.0x10 s 


1.3 


1 


1 


(100) 



[0 0 3 0] (v-^I>v>^lDN AO)m&t v— 

NA^D->^b0)^7X5KDNAlt £K»0>*!kJi 
fcJ8LfcfBffi^fflil&^»b<D*5fe-CHSLfc (Itoh 
b : Nucleic Acids Res. 25 (1997) 1315-1316) . £ 
fc, dye-terminator &|i<fcyAB I 

— 3 7 7ftbtflZR I S A^ffll^rfT-3fc (^2100 
*»ft»**4l«1P-5 7 0 (1 99 8^12^ 
) . 

[003 1 ] (3>e^-|:j:» 5'*ag£ 
fcl* 3 ' $«1 00blU± > *> >^ L Tf# b tifcEM 

(*«0)100blCOlvr. 3' ^iffil-Ol^TI^/K'J A'f— 
;U£l$<100bl::oiNr. BLASTS P value*<1O-25aT0) 

^-f&o ) , ^g&CD^OlCOl^TlEKNCB ICDGenB 
ank. EMBL ODBJ. PDBfcttSffiSUx-* bt/lc 
7^EST ■ t hESTf-^^XtO^i (£3g 
(DIOObdOl^T. 3'5fc^fCOl>TI*#y Ax--JU£l& 
<100bfcot>T. BLASTS P valued 0-10 j^TO) 4,0)^ 

6o ) ttr>tz« £21*. I, 5, 1 OBBEfr^flsja 

3 > X ? h 5 * v 3 >0 x& % £ » ® L t z t <D V h 5 o 



i--^li8 3 8l*3 3 3 
fl (M^2. 5 2) Tife-DfcCDl^Lr. *fBK0>-/ 
-7 ^ -f -tf- v 3 ? h 7 * v 3 > 

a.-~^(i8 4 9<i^5 9 2fli <S««1. 43) 7:6 

ofco sp*>. -tf-vs >/^^H7^ya> 

«+0>*ESTttt. ^o->cfa<7)«faJ6:iB5>J(D*J 

£T*fc6o #J*ii\ 1<di§£, x*>$r-K-ei*. 33 

3{iC?)3.--^^{C3 8M (11. 4%) 0>$rffiIB*»J£ 

#t-**P->A<**jfc-CL*fc. *£W0>/--? 

^tf-^aV/"*:^^ 5 9 

2<@<£>a.:i-£4 3 lc9 81 (16. 5%) aSrffiitfiJS 

«f«E5»J**r P-><Bfl&<BW£*<»3(SI::fco 
Tl>6o cod:5f-. /-T7*f-tf— va>/^h7 

dn Aomstmnt&o 

[0032] 
[312] 



(9) ^12000-325080 



22 XfcrfH" 838 (45%) 333 (11.4%) 2.52 





849 


(11.5%) 


.592 


(16.5%) 


1.43 














23 


862 


(615%) 


496 


(11.3%) 


1.74 




850 


(12.9%) 


645 


(17.0%) 


1.32 


10BBE 












26 W 


464 


(24%) 


322 


(3.4%) 


1.45 




304 


(9.9%) 


286 


(10.5%) 


1.06 



[0 0 3 3] 

CD ft I* ± $ □ *«BT«g tft&o 



[12] 7 0 Xlill^ b I c D N A tln D n (D1I;;]( 



[11] 



• FLC=3>5£cDNA 



CosL 




I 

^ ^ ^ 

9Kbp 



Lox-P 



it t t 

Ajd AjcI 



t ft! 

A>I JBoC Jftol Jt2wl 



CosR 



(10) 



&B82 000-325080 



y -*7 ^ * -t? - > 3 r 7 £ ^ a > 

Normalization/Subtraction 



A /Hind II 




AjHInd II 

9-4kJbp 
&6khp 

-Wkbp 



2J3kb 
2JXb 



0-Skb 



1 % Alkallno agarose gel 



